Total hip replacement (THR) is among the most successful orthopaedic surgical procedures and has regained popularity during the last decade. The rapidly developing operating techniques and excellent quality of the implants minimize the complexity of procedure and provides rapid recovery of patients. 1 All of these have provided this procedure as a treatment of choice, even in young adult patients. In the United States, THR is carried out closer to a million in a year (population 308 millions). In Australia, over 30,000 metalon-metal (MoM) hip replacements were carried out between 1999 and 2010 (population 21.5 millions). 2 Metal-on-polyethylene (MoP) is the most commonly implanted articulation nowadays, while MoM and ceramic-on-ceramic (CoC) are less frequently used. MoP couplings is proven to be associated with debris particles that can induce preprosthetic inflammation and osteolysis, all of these reactions lead to implant failure. Then, MoM couplings had also proven to elevate serum level of metal ion in the body. This may lead to renal toxicity or chromosomal aberrations. There has been no reported increase in the risk of cancer after THR with conventional MoP or first generation MoM implants. [1] [2] [3] Nowadays, CoC articulations are increasingly applied in THR with satisfactory long-term outcome. Its special features include the high resistant to scratch, high wettability, inert, and smooth surface. All of these minimize the risk of wear and periprosthetic osteolysis. We can predict more applications of CoC articulation in THR. 3, 4 Yet, the major concern is its brittleness. Ceramic materials able to minimally withstand the plastic deformation. The loads will induce micro-fracture that potentially leads to implant failure. [5] [6] [7] [8] In addition, there is a consideration of transient squeaking sound. This problem was elusive and likely to be multifactorial in nature. Hannouche observed that the overall survival rate of the implants was 98% at 10 years with average HHS of 94 points. 3, 5, 9, 10 The aim of this study was to evaluate the short-term outcome, incidence of squeaking complication, and its relation to implant component in young adults underwent THR with CoC couplings.
METHODS
This descriptive-analytical study included young adult patients who had undergone THR with CoC couplings at Department of Orthopaedic and Traumatology Cipto Mangunkusumo Hospital, Jakarta, Indonesia in 2013. We investigated 13 THR with CoC performed in 11 patients with a minimum of six months follow up. All of THR were performed by a single experienced orthopaedic surgeon. The implants were supplied by one health instrument providers (Deputy Johnson and Johnson). The entire data were taken from the medical records and confidentiality of subject identity was guaranteed.
We assessed the clinical signs and symptoms using SF-36, VAS, HHS, and radiologic evaluations in preoperative as well as six months after surgery. HHS score of 90 points or more was categorized as an excellent outcome; 80-89 points, a good outcome; 70-79 points, a fair outcome; less than 70 points, a poor outcome. The patients were interviewed using SF-36 preoperatively and at six months follow up. Average score > 50 was defined as the the lowest point of being average in each of physical health category and mental category. VAS scoring were performed by asking the patients to point out on the pain scale, to which was most suitable to describe the level of pain. The acetabular component was assessed by measuring the lateral inclination angle and anteversion angle from postoperatiove radiographs. Femoral anteversion angle was obtained from the post-operation hip axial radiographs. In addition, the acetabular and femoral components would be compared to incidence of squeaking as a complication of THR. All the data were collected and analyzed using Wilcoxon signed rank test, paired t-test, and Spearman test using SPSS v. 22.0. 6 reported secondary osteoarthritis due to developmental dysplasia of the hip as the most common underlying disease, while osteoarthritis and rheumatoid arthritis of the hip were found as the second most underlying disease at his study. Synder, et al 1 also found that the most underlying disease was dysplastic hip in childhood. We got different results from them. It seems that the small sample size in our study and low screening rate for congenital dislocation of the hip as well as high usage of long term steroid for SLE treatment, were the cause of these different findings. Ortiguera, et al 11 found that the dislocation rate is significantly higher in AVN than in OA patients, due to the less stiffness in AVN patients resulting in larger range of motion and thus, prone to dislocation. Berry, et al 12 studied that AVN cases had more than two fold greater cumulative risk for dislocation than osteoarthritis cases. Millar, et al 13 stated that eventhough non-cemented CoC THR was applied, osteoarthritis patients had better clinical outcome than osteonecrosis patients.
RESULTS

Thirteen hips in 11 patients
The VAS decreased significantly while the inversed was observed for the HHS. It is similar to Yeung, et al 4 which showed that the average HHS was 94 points in 301 THR alumina-onalumina ceramic bearings. We also found 81.8% patients had excellent or good results as also reported by Yeung, et 15 suggested that squeaking could be the resonance of any metal component during edge loading. We found that the incidence of squeaking was not associated with the acetabular cup anterversion and lateral inclination neither with the femoral anteversion. Similar results were also reported by Restrepo, et al 16 and Hannouche, et al 3 that the implant position was equal between the squeaking and the non-squeaking. Despite the surprisingly high incidence of squeaking, all patients remained satisfied with their hip replacement.
In conclusion, six months follow-up of total hip replacement using ceramic on ceramic couplings are fairly encouraging. The HHS and SF-36 increased significantly while VAS markedly decreased. Squeaking was found in two patients and was not associated with acetabular lateral inclination and anterversion nor with femoral anteversion. Combined with proper indications, CoC THR ensures good clinical outcomes.
